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(57) Abstract: 

PROBLEM TO BE SOLVED: To compensate for DC level 
fluctuation to be superimposed on a reproduced signal In 
a PRML(partial resonance maximum likelihood) detecting 
apparatus for detecting the information recorded in high 
density on a recording medium. 

SOLUTION: A DC fluctuation level detecting circuit 3 
accumulates, as many as the number of samples (n), the 
difference between a sample value and reference valve 
of Viterbi detector using a path selecting information 
detected by the Viterbi detector 2 and the minimum path 
metric information with a branch difference generating 
circuit 31 and AS circuit 32. Moreover, a DC level Vq can 
be detected by reducing the signal to 1/n with a 
multiplier 33 and storing the signal in the register 34. 
A timing generation circuit 35 controls the path of 
register and clearing of path difference value in the 
period of n-sample. The detected DC level Vq is fed 
back to the input to realize adaptive compensation for 
the DC level fluctuation. 
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1 

Mo 

t. iaiHAsiag&ffi:^j&i/n (nitmo iz-t^m^ 
rm^^ n'^y:f)hmmx^-t^ 9^^y ir^^m. 

St[iaASIiimtli:^75:l/n (n 14^80 IC-TS^ 

C»*3g4] J<h-^t\.^^^ii\ PR (1, 1) 
mK^H^hJ-^y.i'V'iv'^'m.^m^^X. WSKi^T. 

\z^:i>mi.zr^yf-m^^ n^yzfim^imx^x 

(.nlitWSO <gLTii:SKU"<;i/:*-7l2^y ^^::^«>•5:^T• 
>zf}im^^im-t?>y^7-^^-:flzm^:it.t:!m.lii-^ 
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3 (D^^^ttiMzm^a^mmm^m^maLfzmM.T'^f 

[000 1] 
[0002] 

m^K^Dmm DVDiz'f^^n^ifbr^ysi^ms'pm 

RML (Partial Response Maxi 
mum Li ke 1 i hood) fi^$R$:fflV^fe7r^;^ 

S3i:l4J:<^e>tiSi:35T'*«= M^li rig 94 
^ 7^l/l^2;a>^^f^fc*:^ (ITE" 9 4) j^m 
^ 28 7~2 8 SHj {CPRML{CgS-r-5iBii*^$> 

[0 0 0 3] %=T^7.^. yimffA7.9\i^h\ZU\^X 

oT, a^7'>r:xi'T'liSNR*vjN$<, ^^T^-r^^^T 
tt^m^©iSv%Mta3gS:^OCNR*VjN$<^i;y, ^ 

t^^y hmm<^^t\^>y m(DmmmnzM\^x. n 
<Drpii^i,^m0&m^ti^Hzf£?>^o)^m{-t?>:i 

tXS N RfeS ^^^iCN R*VjN$ < T%{SV^^^J^■e'W 

^'S/a^X Tty z2^a.—^-i/3yX (IEEE 
Transactions on Communica 
tions. ), vol. COM-1 9, Oct, 19 
7 1 J fCg^StlS i^Si i^yjvziv X^,tmttl?>7)\/d: 

[0 0 0 4] 018, 019, EI2 0$:^V>T, Jt-^-i" 
50 Xi^SIE«t{CfB^3nfeffi$g5:, :®:%fS9m«:, PR (1, 
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1) ■?-v*;i/$:fflv%-CPRML^ffi-rs#^0filf^S:fiS * 
S§lCj:oT. PR (1, 1) ^•v:^;UC3fcS*e)K:^ 

■ts, mi s\zBi-:^t<:i<D^'^^Mi, 3-o<dW^ 

l/K)]/Ei (=-1. 0, 1) iZ^^t&o Z<Dm^. 
1 9{C3^-rJ:e)«;2^(D^$:-tS, $T, xi lC*f 

LT, 1 iz^-r^ ly^jvtoy ^^mmmm z „ 

[0005] 

mi] 

Zn =22 (Xl -El ) » 

I 

[0 0 0 61 LA^U Zn «:S/NCl-SEi $:*Safe»J 

Mn (So) =min [Mn-1 (So ) 
xn2] 

Mn (Si ) =min [Mn-l (Si ) 
xn2] 

SS^2li, ±jl40DT;i/:Jy>CA5:@l 9(D^^^3^{cig 
fS;Ufe#^<D?ifb^T'feS. Mn (Sj ) JdU ^nfC 
J3V\T, *^Sj T?«>5#^(Z)^Mn*TOa^^^ 
^^tzn Sr^U min [a, b] lia, bcoe)-^©^ 
/JMBSr^-TBiRil-rs, ^^Sq . Si ^ti-f^xtCA* 
■tS 1 ^.^,t&(02*cD/1>^tC*f LT-€-n^4xA:^:J< h U 

li&je&f-rso E2oti, 8ics:2fcj:oT#^.^riiic 30 

li, :*IS<oytxi;»S<D>'^::^®2*o/^:^*M¥^EU z'? 

[0 0 0 7] ST, I^OIlIS&lCioTm-rSfetofC 
milz^^^t<zf^y'f-:^hVyi7^^(^2 1 
IZ^-oX. (vn +1) 2 , yn2, (vn - D 2 40 
^fS. i^V^TACSIiIg&2 2lCJ:y, J^^T'O/t:^ 
;* hU^yi^^iDVIn (So ) > Mn (Si ) Z.<DZf^ 

>l ^ U 2 3 iCiteJWbT^S, -7- t?i^^SJM<D^ Ltc 

j'^Mzmmir:s>i^y\^mmi:miJi-^:^tx\ mm<^^ 50 



&Lx^<, miQaymm^m^mmtLUzmmL 
trr;i/:JUXA-eii, &s^.^nT'ioo:t^(cA:^j-r 

5> 2 :^<DA7.(D "5 n - 1 * T'«)iffi^ffi z n-i CO 

>^«:at3fe^©zn (^SrfflStU J: »J/Jn3vv'?:;^$: 

(D^<^jb> e)jg*{c2io T V ^ < i:, feS^,^.Tv^X3b^ i ^fc 

J&S, its, Z(Dza<DZil^J^7.:f.h^Jyi7^ l^,??. 
DR2] 

+ (xn +1) 2 , Mn-l (Si ) + 
+ (xn -1) 2 , Mn-l (So ) + 

[0 0 0 8] t.Z^X\ m-1«:f^ll#SIAnriB55:3t7^ 
htX<D^-^lZ^LXm»t?>'^—!'^i^i/3y 

^m^^mmu \f-'f^tii:^iz^^xmi^^iii 

U iSa^Ma^t-Si:, -^-i^^Vi^ayXim^WM 
•r-^;&<«;oTL/4e>o -^•z:T•gE^cCD^c^Rffl$4^TV^ 

ffi:&^*^j5:v>fc«b, fesBBfire 0 i: 1 ^mwi-t?> U 
[0 0 0 9] i^ic^-r-f ::^^®#^icii, r^icfeifs^ 

(1) )t^a^7^'f>^^'{C^3^^T, ^U:i7-rf<:^-f hS^ 
S:€eMbfe#^, miffCD^lZ^*} 1 0 kHz^* 

(2) ±i/'ii^m^tlt=.^-\^y7>(J\^Xit. iZ^9(D 

mHz-:fV7*--7-j hW$ii:nt=.-^x^y^2^7if^ 
7^i:-ssmt[^X^^S>i)\ Z<DzfVy*--7yhmmi:^:k 
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(3) ^*■e^^^^i:LT^i^fl§$tlTv^sRLL 

(Run 1 e ngt h 1 imi t e d) n-hldU D 

[0 0 10] u^;i/«iffi^i:lil«{c, i^^jr b^^ffi-ts 
;i^{c J; y y^if \^^mmz^J:^i^^mSt^mz7ty lo 

[0 0 11] tfefe, ii[S!SU"<;i«lC<}:Sl^^fl^«^ffitt 

'fb?:R&<'3i:5:B«li:bTVxSo 02 lit. i!^gB¥6- 
32 5504-t;i:^i^CDtSfef^S*l!r-e*S. i7'^7.I<D 20 

>^.i^^g^cj3V^T, 
[0 0 12] i!^^7-4 50 0 9#^{Cat$ 

M¥7-4 5 0 0Q^<tsmm<m^mMxib^o ^ 

•5= X<Dii[«S^^S:b^^fbfm-^5 0<D^^liIi©|iifii 40 
ii'^mm^m 6 0 IC J: y /JnS ^^;l^Sr^S«tS 
[0 0 13] !^gg5i£7-2 6 2 694#^lC:m 

mm^T- 2 6 2 6 9 4-^4i?||a^®ti^3f^^T-feS. 

^M'J^S 1 6 ii-9->:/;i#m#® 1 3 *^e)■9■i/::^;^fii 
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iz]m\^^)imssi:WM.-t^mm?sm^nx\,^?>o 

[0 0 14] 

3 2 5 5 0 4 -^^ICfet-tSSI 1 ©Fpm^ai, 

ri 9 9 5^m^=«$giiM#^ili^^. C-4 
6 9j lCa^$tlTV^SJ:e)fCli;g&SiH^^tCti, :0«?|B 
CD^gTtCtoT, PR (1. 1) ^^*;i/i:y=fe;, PR 

(1, 2, 2, 1) f^^:^^;K^):&*^SOltv^^^ffi 
H 2 <D5m?^ai, iz > ^ Sr^sJ^y N'^f 

m^^xmmi^^)\4i^^m-t^m^iziiy<xmm\m< 

3&sz:i:icfes. tfef^, 4tM¥7-4 5 00 9-^<i5t 
«icfet1-s^#,l*. ■fu-;i;mm.zfmj-^9y^1& 

*e);^j{)^fetf til^3t^, #grP7-4 5 0 0 9 

T Wb-rSfe*. 4fBB¥ 6-325504 -^^tlM 
«IC ^ffiLfeii[S!g^'<;i/CDSNRAMEv^Zli:AW?> 

[0 0 15] tJfeoT, 2^16^® BKfl*, i:*®J:e)?fc^^ 
7=-^r*lca«)iitf3i:«:<, imm.\zmm\y^)\mi5 

[0 0 16] 3f!:^^(Z)fifi(©ie<»i> :?^U 7*-v«y hfl 
[0017] 

i:fstf^ft^«iffi« (0i(D2) t(rfH-9->>^;Miiii 

103) tC<fcyfilE!g3tU tiTlBESiEU^yi/ltffililSSffi* 

(05O3 1) i:, i^^ii^^aj§l*^e>0/t;^®#^'W 

?>-f^y^m^i:nD-yzf)itmmmLx/-<7.m^^ 

tm-rSASEK (0503 2) i:, /-tXll^Hi^rl/ 
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®5<Z)3 4) ^i&.(Dl'V7.9<D'^V^^ 

# 33 i tyitfiB A s iiis!&p»g 1/ i;' ^ ® u rm-^ S: n -9- > 

zf)\^mm^^-t^9>(s,yff^cmm, (05©3 s) 

[0 0 18] JiilTtC, _hfB^lCSltSf^MS:l¥iffllClJi 

[0 0 19] f-^^)\^i;nv^:^ii\z.^V9Mt\^t=M 

S<fce)lC, tf4fl^«^ffitCSWSACSIlli!&i:ll^IlIS!& 
[0 0 2 0] 

Wb =2D (Xi -Ej ) 
[0021] tf^t i^l^ffiS&p«3-C'fi«-r-5/'?;?>^ 

BS[4] Xi =Ei +Vo +6i 
C6oT, Wn li, ^>4fA>'>fX(^)¥*&*^0T'feSri: 

Si:, $fc«3i:S5BS:4 J:yjE5^5i:«:S. 
G6S:5] Wn =n • Vo 

J:oT, >'>rX(Df^A^+:5^iJ?^<J&-5<fce>fCn<^$: 30 
;i/Vo *^»ffiT-^S:ii:lCJa:5, LA^U Ei ^^ffi-f 

<Z.i:T\ Jti8S?f¥<l?&&^e>LV>g[S^!©l//<;i/Vo«: 
*«)S3t*^IBT-fe4. tr^fb^«^ffi«l«)ACSIlIS&«E 
fiXt 1^ tJJ^CD A S EB&JC J: oT A:^^5Hi$:fi1¥-r S - 

[0 0 2 2] ^>^rATi'-fe^?:^tCffe>J:e) 
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izm^x^^o 

[0023] 

[le^cD^o?^^] sfcie^om 1 (Dmm<mmiz^^^ 
xmmii^i^xmmizmm-t&o ^i^^-t^t, 
y^i^mm-^ ^m^m^ntcn^m^iis m i iz^m 
^i^x^^fjt^^mmamy ^ )viit3^xf^miz^^x!i^ 
^(D^^:ii^fl/imt^£^^t>izmE^ntz^. zn^hm 

>^X'^vx\<^fjiV^A/D^SM^iz^ ^}'^yzf 

S:MVNS»^{CJi. A/D^l^fC^bS&gg^-tS^ 
^RiiJfcS. Xi W^Uza^). ^t^W^Xy^ 
;i/^ffiSS3 fC J: »;«imbfeIiCSfEl/^;i/S:fflVNTMiES*l 
So ii[SlSU^;v5:*liEbfci©PiW«yi li, li-^if^m 
«2lcA*S*u NU«y4'*^aa8&2 itcj: 

hU«yi^ 5:111^ U ACSlHlg&2 2»Cj:o 
T#^j*ri:ic/^:^>i h U ^mnWS^^n'^, $ e.tc 

[0024] r^lC, t^^f fcf^ffi#|®^*«SgR{CO VNT 
■r5J:e>'fc)fc7^'f:^^^®PR (1. 1) ^■V:^;bT'®l:f 

if tr«iffi .021*, ^fcis^®^ 1 (jy^amm 

\zia\1^-f'yi/^i^. KU «v^^fiaili!&2 lcD«lfi&M5:5^ 
■r:/n^yi'0T'*>S. PR (1, 1) 3 -fa 

2 1 li:^gSg2 1 2«:fflVNT, (yi±l)2,yi2 
©3o®:f9>^>ihy«v^mtf1S-rs, EI3{i, * 

IS^CD^ 1 (Dm&(mm.\ZiSVi^A C S IiIS!& 2 2 (Dim. 
m^^-t^n^y^mxib^, S5K2-e^LfcJ:e)lC3o 
(Dzfyy^i^VVv^t, 1 ^,??,ltf(Z)>'^;^ ;i h U «y ^'^i 
2 2 1 Ximh. ^t\.^1[\.<Dn7. feSofc©^ 
(3[)/1y^>l h U «i'i'ffi?:ifcim2 2 2T'Jtii!U /Jn$Vn:6- 
Sr-fe l/i' if 2 2 3 IC J: yS^U 3^^.#.cD-'t;^^ h U «y 
i'^ii: bT 2 2 4 fc<&Mi-S. ifc«S#®ffi:<jli 

-'N-y^.CDS^'^PO > PI 4;bTffl*$4xS. 2 
oCDl/i;>^tJf 2 2 4 lc*&S«[$nT*>S/'?X;< h U >y 

:>l h U «y i^m&TaiL \^X&tJ-ti>. 04 li, 

1 <D^(mf&^zis\-^i>n7.:f^^') wm2z (D^mm^ 
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PO ^ PI l2l/^;}'2 3 2lCg§^3tU lifSlCgg^ 
Snfc l/i/'7.^5i 2 3 1 (mi:^MH^X^miZ^^o A- 

^ =E u owmizii. mmm(D^^-^7.(DiiitimizM 

[0 0 2 51 r^lC, :^^<Dm2(D^<mmiZ^\'^X 

■tzfuymx'ib?>, ■f^>^m^tfmm3 lit. ■x 

^^PO . PI iiS/Jv^;'.;^ hU^yi^^in&mv^ 

Xs j-^y^omRmmizMj^i^t~:f^y^m^^mm 

So :icDfli$:EaEU'<;i'Vo ilbTffl*-rSo UfcA^o 

[002 6] la 6 li, :^nmoym 2 0|gJS«)J^SI{CfcW 
S y^mmm 3 1 ®Mfia«'!I5:S^-r:/D 'V ^ ST'fe 

So AAxi A^e>iimES3 1 1 sfflv^Txi ± 1 iitm 

^mom 2 <Z)||fi6<D?^)|glCfel-t S A S 3 2 <D«|fiRM 

§l*^e>^i7t/'?^^'(^P0 . PI ^:Mv^Tfefc«:>'t:^ 
^iHi$:-fel/^^<»3 2 3lCj;ySI5?U l/2;^^3 24 
{C5»fi!gmS:*&tt-r-2>. 2ocDUi?^^5f3 2 40 

ffi:^«:«/Jv^;^;>i h U y ^r«?B*^e>■fe l/i' 3 2 5 
v^T^ffi:t;i-So 

[0 0 2 7] mz. :^mm<Dm2(Dmi&(mmiz:i3»^ 
mi^iz^\,^xmi5^m^sxmnzmmirs>, +o. 2 

•&®-9->7';i/fixi , 2o<Z)/'?y^:jl h'J ^yi'MPMo , 
PMi /'?:^^^P0 > PI >'^^^ 

^>PDo , PDi fej:tJfj4-:7-fey h^iVo ^mhmxm 

M-^Sr^-To Z.omx\t, 1 6-tJ-:y:/;i/z:i:fC;*-7-fe^y 
:^M4HiK)^3. 2i:7S:y. l 6T-i!loT0. 2*^ 

\yyv^t&:x\^f=.m^mmmi:^\jx^i>> n^m 
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8f£b^;i/?iifl|{c<koTvi^ umzwsmfmssLx^^z.}! 
[0028] *ig^<7)ii 2 (Dmmomwit. \^im 

^T'tS. ^f^^'7.ir^cfev^T (l, 7) R 

10 LL?3^5:NRZ Iiai^U PR (1, 1) -5 

i:, m&\z^^ii':>tAzm.Ai^mm^-t^i3\ 

^;^;ucfcits AC stag&cDfitfiR^^j-rfe-So 3 oo)-:/^ 
h U V i:, 1 h U i^#5:iimt 

SI2 2 1 T'in3S:u ^n-€ncD>''?:xS:jlofc#^«)>'N'>^ 
;< h U i^MSritiKgg 2 2 2 "Citi^ U V ^:&?:-fe 1/ 
•J^ 2 2 3 tc J: yH^U ^j5|f.«)A':^>i h U >i/ ^"filil 
LT \/V7.9 22 A fcf&iSifrs. ifc*ieiS®m±ti^'?:^G) 

^ffi^po^ PI tbrm^sns, 4o®i/ 

20 V7.92 2A {C*SS5$*iT&S>'t:^;* h U >y ^'filSrifcK 
Sg2 2 5 IC i UitiSU :®/JVl;^^ h U «y i^^h LT 

01 oli, zmAimrf-^^Mzi^n^&j^T. 

;*^U[eBS<Z>^MT-*)So ACSIlISf&A^e>®/'?>^3S^ 

*yiSPo > PI •fei/i'^2 3 2{c^sn, itrmic 
g5^3*lfel/J^>?.^f 2 3 1 oM^mK'uxm&z^ 

MlC*ff£:Lfe0J3J:afl«)?aF#&-¥^S. n7.:^^^}(D 

^mmz^\i^iim'mAt&^^ 

30 Hi, 3#4^^^-V^;UCfeltSAS(@Ii!&«)«lEaMT' 

S3 2 1 tcioTin^u t^^f i^i^^ffis*^e)#fe>'i;^.3i 

^ffi^PO^ PI ?:M^^Tfe«:^:/'?X||^^Hi^:•fe^^'^5^ 
3 2 3 tC J: l/J?^^' 3 2 4 \zmM^^m^ 

•rSo 4oC!)l/e;>^^f3 2 4®m*?:S:/JV'«X^ 

h U ^W^^e>-b l/^ ^Jf 3 2 5 S:fflv^T3i^ffi±■r 
S. 

[0 0 2 9] ?JiJ{C, 2t:|gWO||3<Z)|ISfi®?^flglCC3V>T 

mi-2^miLxnmiz'mm-t&, fe5>*^i;ft, ^>5: 

:<-7-fe'yh'fiS::/U-fe>vhLfe7^*^JtR:^A^v>o -e 

0D«^^e>^^tS>'t^^>^:«^m-tS^t^^>'«feffiSI3 8 i:, 
^Sr^U-fe^y h-rS3i:®T*^SU'J^:^^f3 7, $e)fc 

■tS4f>f5>^^IlD5&3 6S:tei-?5o Smit. 9 

9mfJ^^}^9ynr)^9yim^3^xm!^\^. ^<r>9 
50 :^xmmmmu^)Vi:^mLfj:ifi^\^it}^^{iii: 



11 

[0 0 3 0] 3(s:|§^®m4©|IS6G)?^fi|tCOV\T 

fc, r>^xw'y7i^>ii^7'f;i/^t8$:iiji^, A/D 

miHSS&t*, iifEWtCigSK 5:1 tic L "7 -f - hV^ y 

[0 0 3 1] JS^tC *|§^(O||50|yg<^fl|{CoVAT 
S 1 4 S:#MbTf^lcSi^-rSo SS^T^-f J^i'at^t 1 

/s«y Fl ltCJ:oTmS!S<iiilbT«lflif5. fe^U 0 
A/D3a^L/-rt;^t;i/^#xi ;f>^$*l.6, fc 

fe'u ^i;^f;i/m<7)^n'v^'»iPLL[iiS!&i oicfcoT 
fe?>*^i:«)Sfe'fi-t3!)>e>^bTfe<. XI li, tf^ftr 

[003 2] 

[0 0 3 3] mzayfmii. mt]y^jvm<D^immi)^ 
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2^4^G)»®^$:^tJM-r S J: U =b]§fV ^ S N R feSI^ 
f S ZL i: A^IBT-feS e> T*&S„ 
[0 0 3 4] m3G)^{±, ]SV^S^^T•fa^S4*^•5r|g 

10 [0 0 3 5] m^oyi^ii. -f^i^a-^v vmLts^^ 
[0®G)ffi*fe3i^] 

[Ell] BlO|lig(D?g^5:3^'t«^T-fe 
20 [02] sfclg^. ||lCD|l!g®?^^lcfet:tS^9>^;i 
[03] mi<3D^©?^ffilCfet-JSACSIeIB& 

[04] sfc^g^, ^i©|IS6o?^«8fcfeWS/^x^=EU 

[05] im^. m2®||JS(D?^S8S:a^-r«fiR0T'fe 
S, 

[06] *I8^. l|2®^(D?g^lcfe{:fS:/^>5^M 
:9-tmilB!&<Z)«fiK0'efe«>. 
30 [07] 02(D||ii<Z)?^fillCfe{:f-5ASiaf&«) 

«ifiX0-e$>s. 

[08] d = lffiIIS?9F^5:PR (1, 1) 
CD 3 414 4^fiU^0T'fe5. 

[09] ^2®|IS6(D?g®{CfeltSACSISIK 
(D«lfiit0T'feS. 

[010] ||2Q)|ISfeCD?g«glcfcitS>''?:^;A^ 

[01 1] 'm2.<r>^<mmzi^\i^t^s^ 

40 [012] *m % 3 (D|IS6(©J^® &S^-t«I^T'S) 
S. 

[0131 ^4O|^©?^^S:5^-tmfiK0T'$) 

[014] m^di^omwk.T^'m^-n^ 

•5, 

[015] ||2G)|lig©?^fig(Cfc(:fS^JlJ(D 
iW^S:S^-r0T'&S. 

[016] ||2O|g6g(0?^l!8lCfeJ-tS^?ilO 
lM^«:S^-r0T-*S. 
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